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F *  

During October 1963 a series of tests w e r e  performed a t  

Fort C h u r c h i l l ,  Manitoba on t h e  u s e f u l n e s s  of an  image o r t h i c o n  

c l o s e d - c i r c u i t  t e l e v i s i o n  system for i n d i r e c t  a u r o r a l  photo- 

graphy. The system used was s i m i l a r  t o  one descr ibed  i n  a 

paper  by H i c k s  (1963). It was equipped with an  f/0.75 l e n s  

provid ing  an  e f f e c t i v e  f i e l d  of view of 16O. Recording w a s  

accomplished by photographing t h e  t e l e v i s i o n  monitor w i t h  a 

16 mm cinema camera. , .  
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Operated a t  maximum s e n s i t i v i t y ,  t h e  system enabled direct 

viewing of 8 t h  and 9 t h  magnitude stars on t h e  t e l e v i s i o n  monitor,  
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A t  t h i s  s e n s i t i v i t y  l e v e l ,  t h e  s y s t e m  w a s  somewhat be t te r  than  

t h e  unaided,  dark-adapted human eye i n  t h e  detection of weak 
0 

a u r o r a l  s t r u c t u r e s .  No d i f f i c u l t y  w a s  found i n  o b t a i n i n g  : 

a u r o r a l  photographs of even t h e  weakest s t r u c t u r e s ,  wi th  

exposures  of 1/60 sec a t  t h e  normal sound cinema rate of 24 

frames p e r  second. For brighter forms it w a s  necessary  t o  

e l e c t r o n i c a l l y  reduce t h e  system s e n s i t i v i t y .  

of t h e  photographs are presented  i n  Figure 1. 

Examples of s o m e  

Most of t h e  photographs w e r e  recorded on Eas tman Plus-X b lack  

and w h i t e  f i l m .  I n  a d d i t i o n ,  color photographs on Eastman High- 

Speed Ektachrome f i l m  were obtained b y  ‘ sequen t i a l  i n s e r t i o n  of 

broad-band color f i l t e rs  i n t o  the o p t i c a l  system. 

c o n s i s t i n g  of the placement of red,  green and b lue  f i l ters i n t o  

the  system, w a s  completed i n  1/8 sec. The r e s u l t  w a s  a cinema 

f i l m  s t r i p  showing a frame w i t h  a red image, then  a frame w i t h  

g reen  image, and f i n a l l y  a frame of blue  image; t h e  c y c l e  w a s  

t h e n  repea ted .  P r o j e c t e d  a t  normal sound speed, t h e  color f i l m  

A color c y c l e  

shows much f l icker  but  the eye i n t e g r a t e s  s u f f i c i e n t l y  so t h a t  

t h e  colors are additive. Since the  s p e c t r a l  response of t h e  

s y s t e m  is broader i n  wavelength than the  e y e ,  t h e  color f i l m s  show=-:; 

more red (due to OX 

b l u e  (due mainly t o  N2+ Firs t  Negative bands near  A4278 and h4652) 

t h a n  one normally sees by direct v i s u a l  observa t ion .  The f i l t e rs  

used i n  the p re l imina ry  tests are ve ry  w i d e ,  near  800 a a t  h a l f  

-. ‘ 

h6300-6364 and N2 F i r s t  P o s i t i v e  bands) and 

peak t ransmiss ion .  In t h e  f u t u r e  much narrower f i l t e rs  w i l l  be 
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employed i n  order t o  isolate s p e c i f i c  auroral emissions.  

Both t h e  color and black and  white  t e l e v i s i o n  cinema- 

photography techniques  provide data for t h e  s tudy  of a vari’ety 

of morphological a s p e c t s  of a u r o r a l  s t r u c t u r e s .  These a s p e c t s  

i n c l u d e  a u r o r a l  motions, a u r o r a l  p u l s a t i o n s ,  and t h e  growth’, 

decay and c o n f i g u r a t i o n s  of i n d i v i d u a l  s t r u c t u r e s ,  The 

technique  may a l l o w  t h e  examination of t h e  re la t ive s p a t i a l  

d i s t r i b u t i o n s  of the p r i n c i p a l  a u r o r a l  emissio1.s I . V .  3 U C L Z ~ ;  

t han  has been p o s s i b l e  previously,  

.. 

Pre l imina ry  a n a l y s i s  of t h e  data has  been aimed a t  the  

measurement of apparent  h o r i z o n t a l  v e l o c i t i e s  w i t h  emphasis on 

t he  faster motions. These f a s t  motions are of f o l d s  wi th in  

a u r o r a l  s t r u c t u r e s ,  of r a y  bundles or of w e l l  def ined  r e g i o n s  

of enhanced luminos i ty  (streaming). In  some cases it is no t  

clear which type of motion is being observed. 

v e l o c i t y  measurements is presented i n  F igure  2. The va lues  

p re sen ted  there are obtained by assuming an a u r o r a l  lower border 

he igh t  of 100 Km. This  assumption and the l i m i t e d  p r e c i s i o n  of 

angular c a l i b r a t i o n  of t h e  t e l e v i s i o n  system a s  used i n  O c t o b e r  

1963 lead t o  u n c e r t a i n t i e s  in t h e  v e l o c i t y  magnitudes which are 

estimated a t  10%. The measurements w e r e  performed on moving 

s t ruc tures  v i s i b l e  on consecut ive f i l m  frames ranging  i n  number 

f r o m  6 t o  125 (time dura t ion  0.2 t o  5 secs.). 

A summary of 49 
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Figure T i t l e  

From t o p  t o  bottom, f o u r  consecut ive  photographs 

of a rayed 

stable r a y  

photograph 

a r c  with evenly-spaced and r e l a t i y & l y  

s t r u c t u r e s .  The exposure of each 

is 1/60 second; t h e  i n t e r v a l  between 

a d j a c e n t  photographs is 1/24 sec. 

between t h e  r a y  s t r u c t u r e s  is near  1.8 Km. 

the  s u b t l e  temporal changes i n  t h e  au ro ra  t h a t  

are ev iden t  by comparing adjacent photographs. 

Range of 49 measurements of h o r i z o n t a l  speeds  Of 

a u r o r a l  r a y s  and r eg ions  'of enhanced luminosi ty .  

The speed spectrum between 0 and 130 Km per/sec 

is div ided  i n t o  13 equal  blocks and the number 

of measurements f a l l i n g  wi th in  each block is shown. 

The spac ing  

Note 
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